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(54) NEW CYCLIC TETRAPEPTIDE DERIVATIVE AND ITS MEDICAL USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new cyclic 
tetrapeptide derivative having promoting action on the 
MHC Class-I molecule expression in a self-tissue cell 
and useful as an anticancer agent, or the like. 
SOLUTION: The objective compound is expressed by 
formulas l-IV (R1 1 , R12, R21 and R22 are each H, a 
non-aromatic cycloalkyl, a 1-6C straight-chain alkyl, a 3- 
6C branched alkyl, or the like; R1 to R3 are each a 1-5C 
straight-chain alkylene which may have a 1-6C branched 
chain on the chain and the branched chain forms a 
condensed ring structure on the alkylene chain; at least 
one of R11, R12, R21 and R22 of formula IV is 
cyclohexylmethyl), e.g. cyclo (-L-Asu(NHOH)-Acc5-L- 
Phe-D-Pro-). The compounds of formulas I to IV are 
producible e.g. by converting a chain tetrapeptide intermediate into a cyclic tetrapeptide and 
finally inducing the side-chain carboxyl group of an a-amino acid represents by formula V into 
hydroxamic acid structure. 
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R„, R 12 , R 21 &U t R 22 li^ **t^ftifcStt 
-f 5 £ 1 1 5 UT t> J: v >^H?®: l~6® 

fi»s**-t- sett h z*mm*m& ur t <t v 

83~6 0^©r^*/V-g£3cU R,. R 2 &lTO 3 tt. 
T t> i v*t Jl&*ft 1 ~ 5 oB«r^* Mm** U 

(I"*) fc*iVvttt, R X1 , R 12 , R 21 X0 t R 22 (D^< 
i 1 1 o»4->^ n^S/vM ^yPg-pfeS. ) 
lfS#JS2j WE-«* (I) -C^SftSSf^l 

[$#13 J WE-**; (!') -c^sjisw** 



1 IE«<DSt^ h K»W#XI±t«)**»K«P 
[SS*«4l IWB-JHSS (I") T*$tv5fjt#Jf 

[f8*®5j mi-®*. (I'") T-^£ixa8l# 
2Wc#i LT^-f 5MHC class-I#^|S9MEiia, 



[000 1] 

^vf- mm#xf**:<Dm¥mzvf®ztiz>&bm<tG 

hyfTtf7- tflS^&J&W-MHC class-I 
^T-fe^7— ^fa*f^fflfc5V^I4MHC class-1^% 
&St#7 h 7^7°^ Ktt*»Xttt©**ttK1T#Sil 
[0 0 0 2J 

tE!3'J-r5fc«)©t7aS{i^^t LTMHC class-I^ 
&*<0*llflS£Slc3&Sb-C^.5. fcSJRtt, MHC class 

»Ufc*W&-ett» jEttttgSIU&&JI&9« fifties 5 
£ftb#&BBeilfcl&*+*0i»!MMC class-Itf?- 

[0 0 0 31 td^U/i^P,, &3«©*|MS;fc.5V">W:jgS 
{tVJ /l>XtBSkmmz.*i^Xt3;, rOMHC class-I^ 

5. C*v€>*ttlS*>*VM4*ft:7'r^^^!feijiffljaoigM 
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gWiLfcW5SlC*jV>T, ISTLfcUHC clas 

s-i5>^«msriai«$-&5 r t xfem®Mk&mf&$ft 

— vlC&VT, <£TLTV>5MHC class-I^tfJ&^-SrM 

hc ciass-iite^ro^Aicii'Jiiiifer-^.srt-c 1 . rft 

V>5 (Tanaka, K. , Isselbacher, K.J. , Khoury, G. , a 
nd Jay, G. Science 228, 26-30, 1985; Tanaka, K. , G 
orelik, E. , Watanabe, It, Hozumi, N. , and Jay, G. 
Mol.Cell. Biol. 8, 1857-1861, 1988^£#l$) „ 
[00041 i: -5-C, MHC class-I^cD&Stt, 

*<o&E.mms&<ommmm&. wmun-mt lx 

ffiit-fSwt-C, MHC class-I#*©3S3!, , MEi§$;h, 

•fcfyMfcasfc*. AttftfcWu ^n-r^ytt, 4»B© 
= 7t^ hV8Sfrlcae^DNA*S##ftt, Mil?;? 

it5»:#iSSr^U-CV^*J, *© = 7fc* hvWNjfcig 

ttiSttifigter 5 j mz-nktLv—jvytzh <o , urns* 

[0005] t ^ h >-<or-fe^Wb(cfe#i-Site^l6 
ft«««r»jarSit*«#*tu"rv^. BP*>, 7n-v 

[0 0 0 61 t* hVf'T-fef-?— ^cof^ffl^jtji-fs 

©txh V7*r e<D&mm&zm&-tz t , t 



•Ja^f-r^A (trichostatin A) 2 iCijrf- h 7 stf 
dri'V (trapoxin) BBttSrffl^fcWftl;:* 9 

*BSivcv*6. m%.x. z.tht>mm®n*&\cm^m 
ym, immx>#ititiift)ti:mmmwftm**u s 
*fc» t Manas*© t* v<D»#m 

^7°^ Kfls£4&®K-trap£rffl V ^7 7 j ~y-j-*yJ>. 
xm®£i\iz}:<Dm&i)V££ixXti*)* hy#*isy% 
icabHSS^x h 7^7*^ K«3I«*S*»*Btt1>-7* 

£m*5-Z.bX^Z>. 

[o o o 71 ±i£-f st^iK hy^r-trf-?--*? 

class- I^^^(C*f LX himftRl Sr^T ^Itltt^fc 
5 two, rn*-eoic5, *tv«:?fti?$-frS$a£ti: 
sti-cvfti^. s§or, i e*a^iKai&-ccDMHc ciass-i 

4 LTiiBfa*^ier.5f^fflSr^1-01?, MHC class-l 

4Ufc«^-«J*$i3ifffflSr*'t, Sf^MHC class -1^ 
[0 0 0 8] 

[f8iJjas#fcLJ:5i:1-5«fi] tot, i 

B«a«itofla-e©MHc class- i$^»sfcm-*teitftyfl 

[0 0 0 9J 

[iUg«r«?*-r.5fc*co^©l *»Htt, -jS^C 

(I) , (I*) , (I") Xti (I'") -C**ii*Btt 

[o o l ol 

[flS5l 
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[0 0 14] (5t«f», K ll% R 12 , R 21 &tfR 22 «, 

l < ttw&m&G-t s r * t>*> i$mm»mt 

tJ:i/^^3~6 05>tt©T/^uS^U R x , R 2 
RXM 3 ti. ^JifhiiU, gUI^3S&l~6tf># 
tt^Sr^T UT t> i V^«SK*» 1 ~ 5 tf>E«KT/v* u > 

»S: (I*") fc*JV>Ttt. R u< R 12 , R 21 Rm 22 <D'J> 

* h^r-fef^^— m^MiS^imiC class-HW* 



[0 0 15] 

to. z <omm^m\^m lt, &r£*9i¥L<Rn-*- 

tt, ±i&-?-Sii»K -KjS (i) ~ d*") 

(i) ~ (r") oit^ca^x. 

Rn> Ri2^ RziX^af*^ *<v?*UttiCLT, tKUI, # 
•53?§Siltf5SS£- LX t J: V'ftSft l ~ 6 <&B8T/w*/v 
5 r 1 1 63Sr»aW«llr£ LT t> «fc V>ft*ft 3 ~ 6 (Oft 

&<n7/u*;umz&-r a K^i-eoiemT 

/U*/V'S, J^^St 3 ~ 6 ©MOT/^/H t LT 11, 
p'fvi'S. ^A-g, ^pf/H, zf^/vg^ ^vf-A* 
S, "^VA*. -fy/pf/H, -Ty^Ag, tert 
-T^Ag, sec-^>^Ag, tert-^i^Ag, l-ccf- 
A~l-* f/WT'o 1? Ag. 1. 1- i?t ^-tv-fv f Ag^& 

Ag, ->^a^^S^^(fSrti45-C#.5„ g& 

m&G-rz r t t>fc5^#^5^-r5^» 1 ~ e © 
mm*tzteft&<oT/v*,i<mtLx\-i, 4- 

p< hdfi^V^Ag, (N-* h 

*->-3->r V K y A) y ^Ag, 4-= h o s?Agf?& 

[0016] (i) ~ d'") ©fcisstfcisn 
r, R t , R 2 &t^ 3 tt. «i«i»sel-c. 
1 ~ 6 <»ftWktt LT t i v 1 ~ 5 <n>W& 

ta^wS**-*-. rrr, ^3Si~6w^(K^i 
p<^Ag, 31 ?vPg N :7*nfcrAg, :/^Ag x 

Til, l,2-7i=kVS, 2,3-f !J 

2,4-tf !>s>sw>\ 3,4-tfy 2,3-^7-^ 
-w->-. 4,5-f!; 3,4-fy^=^>-> 4, 

5- tr v ^=i/y§W5: t ^-ct 
[0 0 17] -jRSC (i) ~ (I'") (Oit^X 

Z>i><DXhZo HP*), ftO-JS^; (II) : 
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[0 0 18] 




[0 0 19] (II) (5*;*, -&3t ( I ) ©Rj t 

I) : 
[0 0 2 0] 

[(ti o] 



R21 R22 



(in) 



[0 0 2 1] (3t«K R 21 , R 22 (i, ^n^ti-JSS: 
(1) roR 21 , R 22 t^cs«rS1-) r*^5a-r: 

-*« (IV) : 
[0 0 2 2] 

[{kill 



(TV) 



[00 2 3] U*. R 3 tt, -J©:* (I) ORstBCa 
(V) : 

[0 0 2 4] 
[ftl 2] 




[00 2 5] (V) ■C*^5a-75/K, :Jl?>- 

KS: (ii) ~ (v) -e^$n5 4awa-r$yKSr^ 

*k *HE-*St (V) 0«tf|*A'*<**'si'S«rl: Kb* 

[0 0 2 6] (I') -e^Jixsa^f 

h^^KflWWtt, IWEo-«SC (I) WiftS 
myh?^ tfB$#K*tLT, ajft**«trftK 

5. BP*>, -jftSC (I) -C&SftSSMfcT 1 Yy^-zf^Y 
Kigftfc&^-tfi* (11) ©r? 



(II') -C^^tvsa^r h?"WHfWMI«, -« 

* (I) T?-«S: (III) ICffiyj-f 5<fc«#a£5il*£tf 

[0027] *tz.-&*. d") -e^SftssttT 1 h7 

KR«#»*-«W (I) -Q<r>-f&*. (II) (I 

ii) Kn^-rz&m&^i'tihamz-stt&Vimmt: 
a*") -CTHZfizmmtttt-ft*. (D -c<d-«3$; a 

I) &tf (III) fc«Sr$<fcS#^-r*it>aKiSf«:£tf 
[0028] #«H©-*tt ( I ) ■C^tlim^T' 

Sr. it loXtt2o«rD-#K:£ 0, 359 SrL 

-tw^tt-iis:* (in) (iv) ©r?yK 

[0 0 2 9] <fc9#*L<«, SfJl24a©T$/g?<D5 
(IV) -C^£*u-5t>©$\ D-*M3B«U £23 3 
8£L-#|;:SIR-f3, &3VMi, -«5$ (II) ay 
(IV) -C^£*i,3fc©£, D-ttfcWIU g?3 2«£L 

-wcs^-rstiv^. croa^^f-Kfc*5v^ 

g-rsifMfcli, (v) or^8©Ii*m 

-85* (V) ©T5/ffil4, 39R0>!>5»ilBI&<» L 

[0030] mftv- h Kwasa^n, none© 

(V) WT5/KlcSJl5-t3W^t Kodfi>-AK 

HRfcllcPJCfc 3. fiP*>, r©l«f h7^f 
j^AJfiflFfcSH-wifrS-u lME©-*tt (v) ©7? 

[0 0 3 1] ftot\ 83 3«©«-TS /Kli, *© 

£-c#3t>©-c&;fttf, frfaftsfcw-cb.fcv^ -# 

* (iv) om&T iwe©-*** 00 ©rs 

£-f3ES, ±ir«ii-f-5. -83; (iv) ©gtfrs/K 



-5- 



mmmi-t^^m^x^h. moment, 

7 h7P<7 % l<'Vg#<fc«9#*LV\ 
[003 2] 85IOffltt-7^ett> 

Vg&#K:fctt57 % ni/VOp-t Kn*S"*i«'S?A' 
y 7 y<r> 3 — < v K y fvwgSfiwliSSr-hffi i 

>\ /^D^->^ n^#i/yU77=-i', St/fll* 
©Si-y-f XSr^r-f 5SM*T 5 / fcft 
5. 

[0 0 3 3] *&W<0-f&i£ (I') ©St#7h7^7" 
*HR»#ri» -*st (I) ©i«rh7^KM 

©(M«:MIUfc'fe©-C*>0, (I) ©®#7h 

y'WKBMMttcas^-C, #*U^-*S:5£(II)~ 
(v) ©r^/ss^im. -flES; (i ') ©l«rh 

S„ -jftS;(II)~ (V) <0T5/K<oSz:«:EB(c 
BBL-Cfc, -««(IV>0«««-r?>'iMttJ»K-«tt 
(iDcOa-T^/KSTD-flsjcS^U S!>©2«cDa 

5 <fc 0 fc WW6 t «k 9 »* U\ 
[0034] #S5§>!<D-fB:3; d") oWKyh 
? Kllttftt*, -«5£ ( I ) ©i^ h 
KWIMfrfcfcitS-** (HI) iCTjrfa-rsyg&fc 

<o-?fo5. a-5t> -«s:(ii)~(iv)©T$yKo®« 

14, -«5fc ( I ) 0>gtt7 h 7^7*^ KffSJttKfcVT 

#*u^h&£(ii)wt5 y^wiiiRtt, 

[0035] d'") ©i^f 

h 7^7"^ KSSgftttu -«5£ ( I ) ©I^f h7^7 
^KRi»#|c*«t*-jtt« (II) l^-fa-T$/KSr 

f>©fc*S-fS. Sot, -jRS: (I) ©fttrh^ 



KRSWNcfcv-c, »*Lv^-ifiS;(iii)<or$y 
&©5HRfi, -#5£ (I") oi«?h?^fKWI 

«s ( i ) roi^r h 7^7°^ rawm. ±&-rz t 
feo, -«^;(ii)~(v)ic:^-r4a<oo-rs/K«riij 

[oo36] mmxm) *&w<om&T v y^y^ v 
mmmt. an ~ m i^-r 4i® a -7? 

/Wfi^rf* KSS£-Lfc«UK©7 h7-t7-^ KflBHMr 

(v) i;/fta-7S 

■CtS. EIT©w©KitIg£8f8i-?-5. ft**, «#© 
enTrofftWttt, -«a (iv) -c«$ 

tl5^o-T5/®«rC*^. -«!S;(V)-X?^$n5 
a - T S / S&*r i -f S^«W7 h y ^7?- W(* 

[0 0 3 7] (IS1) hU.autrh^^ 
7^ KtO-a-fiX 

*-f, tUfflW^T-^K^fel^vv -^(IIDSU' 
-«:^;(iv)wr5ygs*^u M^-/K:S:(ii)o7 5 

x-XT-Mt UTftK (V) OT5/K^^ 

[0 0 3 8] <c*3, rroigieir*3v^r, K^rs/^w 

7 5 /&SgiaiBoc-g (tert-7* h=Sr->7J/V'xK-/'l' 
S) *fc(4Z-S H^^^-^i/^yW^^/WS) , *fc 
^yWs^df->^Sftg|(Ofc*lcmert-7'^>'i'^^7 l >'i'?r 
DCC/H0Btffilcj;*)i(g^-t-5. *fc, z-Sli^Kf 

m->y *-7*/W*7ASrfflV>?.7 7 h7"7 

7^-iciotm5!i-r?.o 

[0039] (is2) m*&$;vimc£z>mft<<7'i- 
h y y»*vmmzm^x. ±&±.&mmfty h y^y 

f- KOBoc-SSU'tert-7'^/l'3i^7>'KD|^* 

B) ?rtT5. S««*»bhy7/u^n|»Sr 

■t3„ -iftSC (VIII) -e^$n*'<7*^Kffiffl ; f^a:<0 
l/10l:4rDMF|C^L0. lmM©S«K*5 i 9 1-18:^ 

7*n t'A'X'^yUT S V&tfflATU (0- (7-Azabenzotriaz 
ol— 1— yl)— 1, 1, 3, 3— tetramethyluronium hexafl 
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uorophosphate) SrJOx., Mm.-?20$®m&i- 51 1 

m, Wi&owmm^ (vm) xm^ixi>-< 
ft*mo®&*)i&i,mkRfc&?T?. m&feT&. bus 

[0040] (Ig 3 ) {ffl«t Kb** AK«jf©«A 

/w*Pd-c«&K i o x&M&Ttmmi: u 
•SrS*Lfc&. X£S£JSU UfrXvmt LXtoftto* 

[004 1] gFSBWJUiftSllcJ: ») ^b^feffiH®*/^^ 
^B0Pfyg&^Lll$ra#L;fc. Sf&«*T«, DMF£ 

wtfllSiu v-mi (i) -e^^ixss 

[0042] *&w<r)-w&: {V) . (I"), 

(I"') -e^$ti5Itf h7^7^Kftg#tc§3UC 

K£ U $ e>l-ffl^*/^=¥->/wS&im3 1^ 

[0043] ±&<D&&Lm\z.m^ ±mik&m*. mm 

[0044] *%m<nmc class-I$H-$S5i{EiI#JtiU 

«>T 5 J £#o£:R* h K» 

ir*3fc Mftflltti%1-{:*i 
»K «lfc*affiJIJSHt**i-a. *<DMHC class-I# 

mcttm-fZhnX-hZtK fc KB**A&«ig£#o 

«Bsa^»i<Dia*f^ffl<D^^e,r, teitstifcMHc ci 

ass-I#^fgmKigB*S. MKliB«ttTMeioH^ 



* «ra»W*ffi§»J-e& 5 h y #* v&Sft k it«* 5 
*Ld»P>?5K»©^ei5'>^<, #lt*a 

8mmz%-rz>&ft? vy^7=? Kiwis-tartm: 

Ox *K*B-AP-450^©ft»f?il§K£S7*s^& 
[0 0 4 5] #3S9l<Z>E2gj&J&8ll*> fltFlBOMHC class 

offlfitt, *of&«sw> fibrosa, 

0. l~50mg/k gOM $J-£L-<tt, 0. 5~ 

lOmg/kg o«HrtK»»©*«-«M&-cab o . mm 
hi>a>\ ^T'f-K^w^y/j.iroift^fc^^nsa^ 

[0 0 4 6] 

[UttM] ^BKroSttT 1 h^^^K^^frir^oSi 

m>m. afcvic, Ksw^ h7^7**Kfi«fr(o*-r5 

«nfc^a?§tt, BP*,, MHC class-I^*a«»ff 

fflxtFt ^. h v7T-K=f-y--vmmmmmmz.m^z> r. 

[004 7] Aib:2-T 5 / VK^, Asu(NH0H) :2-T 5 
/-8-t Kb** 5 WiJ'yri, Acc5:l-T 
u^fy-l-X/Utfy^ Acc6: l-T^y^n^ 
Acc7: 

TJ/WjK^Ks Acc8: 1-7 5 / b*^ ^ ^-l-TJ^/J? 

lAin:l-TS 2Ain: 2- 

7 5/ -l'yyy-2-*;^>'8, Pip: U ^Sfc, Ch 
a:T 5 y u^iz/VTy-ls 
[0 04 8] (##^ 1 ) CHAP-15; cyclo ( -L-Asu 
(NHOH) -Aib-L-Phe-D-Pro- )<D-g-fiK 
XSl Z-L-Phe-D-Pro-OtBu 

Z-L-Phe-OH ( 2.25 g, 7.5 mmol ), H-D-Pro-OtBu ( 0. 
852 g, 5.0 nmiol ) &DMF ( 10 mL ) {Cg/St. fcfhT 
HOBt H 2 0 ( 766 mg, 5.0 mmol ), BOP ( 3. 3 g, 7. 5 dido 
1 ), x.f-A'T 5 V ( 1. 75 mL, 12. 5 mmol ) SrJbO 

7L, 2B*iw8t#Lfc. mz-mzsm®.. mst^Mcm 

flft, 10%^^VK, 4%NaH(» 3 :fc.fctfffl?D£:&7K-eJ« 
iJc^Lfc„ «S*MgS0 4 -CS8ai«, 7 
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yfai/y;t;yyWn^ Y?7y<<— (CHCl 3 /Me0H= 
99 / D^fftSU ^IBfb^l.403g ( 62% )«rtt«tt 
St L-CSfc, 

Rf= 0. 83 ( CHC13 / MeOH= 9/1) 

[004 9] Xg2 H-L-Phe-D-Pro-OtBu 
Z-L-Phe-D-Pro-OtBu (1. 403 g, 3. 1 mmol ) ftPd-Cft/fl 
^TftK*. W^5cfcJ:9zaft»*Ufc. lO^HS 
*ftfrV\ Pd-Cft«i§LBlFSftfi*i«, 4%NaHC0 3 -C* 
»LftIfc*f^fcttWLfc. ttaaSrNaaCOa-ettJftft, 
fflfc affifc^O. 853 g, ( 86% ) ft#fc 0 
Rf= 0. 50 ( CHC1 3 / Me0H= 9/1) 

[00 5 0] X&3 Z-Aib-L-Phe-D-Pro-0tBu 
H-L-Phe-D-Pro-0tBu ( 0.853 g, 2.68 mmol ) £Z-Aib-0 
H ( 954 mg, 4.02 mmol )Sr±ffiXgl^#ifcfc!iC«£ 
Liz. »«4fc*r79yS/aS/!»*y^n^h^57-f 
- ( CHCI3 / Me0H= 99 / l)t?3»»U «IBfc*4&1.23 

g ( 85% ) £^fc 0 
Rf= 0. 75 ( CHCI3 / Me0H= 9/1) 

[0 0 5 1] XS4 H-Aib-L-Phe-D-Pro-OtBu 
Z-Aib-L-Phe-D-Pro^0tBu ( 1. 23 g, 2. 28 mmol ) ftPd- 
CftJBv*TiMM>, ««3l5cteJ:9zaS«r»*Ufc 0 lO^p 
IBR£ftfTl\ Pd^ft»igLR»ft»««, 4%NaHC0 3 
T?t»UB»3i^lCttaUfc 0 ttfflffiftNa 2 C0 3 ^i£$ 
«L Si®, «E{t-e*0. 726 g, 1. 80 mmol ( 79% ) ft 

Rf= 0. 50 ( CHC1 3 / Me0H= 9/1) 

[0 0 5 2] IS5 Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro 
-OtBu 

H-Aib-L-Phe-D-Pro-0tBu ( 0.726 g, 1.80 mmol )£Boc 
-L-Asu(0Bzl)-0H (1.02 g, 2.70 mmol ) ft±15Xgl<£ 

nv^77^- ( CHC1 3 / Me0H= 49 / l)t?»J8U 
&Effr&«993 mg (72%)ft*§fc Q 
Rf= 0. 71 ( CHC1 3 / Me0H= 9 / 1 ) 

[0 0 5 3] Xg6 H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0 
H.TFA 

Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0tBu (993 mg, 1.3 
0 mmol ) Id h ]) y/^nmWt (3 mL) ft*»T"t?iD 
X-x BocS*it5!BH^/^^7 t /l/(0|ft*ft2«FlHaia 

m*-^ d:5)-cHftu s^k^u^o mmtb^m 

737mg, (78%) ft*fc 0 

HPLC: Rt=8. 66 min (column: Wako pak C4, 4.6x150 m 
m, 30-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30min, flow rate 1.0 mL / m 
in ) 

[0 0 5 4] XH7 cyclo (-L-Asu(OBzl)-Aib-L-Phe-D 
-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H TFA ( 30 mg, 0.04 
2 mmol ) ftDMF ( 400mL) 0.1 mUOfllftlC 



ftSJ:5»3eLfc 0 DMFSMIC10%DIEA/DMF (0.3 mL, 
0. 17 mmol ):fcJ;tfHATU (25 mg, 0.066 mmol ) ftjfl 

aHkfitf fttrofc. KtiKTIftfiJ&KftMlU S®^ 

10% ^xyg, 4%NaHC0 3 :fc<fctf®?n 
ft«*T0*ft»Lfc. S7KMgS04 -effiiSS, S*8> tt 
«ft&75y^'>J*mu-7h^77^- ( CHC 
1 3 /MeOH=99 / l)T?tt»U SE^«151 mg (61%) 

Rf=0. 78 ( CHC1 3 / Me0H=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 
30-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 mL / 
min ) 

[0 0 5 5] XSL8 cyclo (-L-Asu-Aib-L-Phe-D-Pro- 
) 

cyclo ( -L-Asu(0Bzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 
0.256 mmol )ft* */—/l'5 mLK:«#2F1t\ Pd-CftfflV^ 
T^»S^JCi9^>^ai^^/wSftl»*L^ 0 5m 
HE«ftffV\ Pd-Cft«aL>*y-^ftWBU ^12 
ft£*124 mg(97%) ft»fc 0 

HPLC: Rt=6. 32 min (column: Wako pak C4, 4.6x150 m 
m, 30-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30min, flow rate 1. 0 mL / m 
in ) 

[0 0 5 6] X@9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D 
-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0. 248 
mmol ) ftDMF (3 mL) lC&#Uk#T\ t Kn*^/KT 

Z^m&M. ( 86 mg, 1.24 mmol ), HOBt H 2 0 ( 57 m 
g, 0.372 mmol ), BOP (165 mg, 0.372 mmol )ft*DX_, 

h ]) ^;VT S 1/ ( 0. 24 mL, 1. 74 mmol ) ftffiftD L 

tz 0 2mrm&&, R&mzmmLiuLkLtzoh. lh-2 

0 (2x85cm)^5iN (igffi&DMF) \Z£*)ffiSiL1to Stft 

mg (74%) ft*#fc 0 
HPLC: Rt=16. 32 min (column: Wako pak C18, 4.6x150 
mm, 10-100% linear gradient CH 3 CN / 0. 1%TF A 
over 3 0 m i n , .flow rate 1.0 

m L / min ) 
FAB-MS: m/z=516 ( M+H ) + 
[0 0 5 7] (SOMU) CHAP -54; c 
yclo ( - L-Asu (NHOH) -Acc5 
-L-Phe-D-Pro- ) <D<g>j£±fBCHAP-15<D 

HPLC: Rt=17.04 min ( column: MS GEL C18, 4.6x150 m 
m, 0-100%linear gradient CH 3 CN/0. 1%TFA over 30mi 
n, .flow rate 1.0 mL / min ) 
FAB-MS: m/z=542 ( M+H ) + 

[0 0 5 8] (Sgjfefll 2 ) CHAP -55; cyclo ( -L-As 
u(NH0H)-Acc6-L-Phe-D-Pro- ) tf>-&j£±iECHAP-15tf>& 
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HPLC: Rt=18.25 min ( column: MS GEL C18. 4.6x150 m 
m, 0-100%linear gradient CH 3 CN/0. 1%TFA over 30mi 
n, . flow rate 1. 0 mL / tnin ) 
FAB-MS: m/z-556 ( M+H ) + 

[0 0 5 9] CHAP -71; cyclo ( -L-As 

u (NHOH) -Acc7-L-Phe-D-Pro- ) <7)£^±f&CHAP-15<7)^ 

HPLC: Rt=19. 24 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=570 ( M+H )+ 
[0 0 6 0] (jgffi&H) CHAP -76; cyclo ( -L-As 

u (NHOH) -Acc8-L-Phe-D-Pro- ) O^±I2CHAP-15C0^ 

HPLC: Rt=18.72 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=584 ( M+H )+ 
[0 0 6 1] (5&6S0S5) CHAP -81; cyclo ( -L-As 

u(NH0H)-2Ain-L-Phe-D-Pro- ) <^/£±fBCHAP-15<D^ 

HPLC: Rt=18.20 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=590 ( M+H )+ 
[0 0 6 2] mm&iG) CHAP -82; cyclo ( -L-As 

u(NH0H)-lAin(f)-L-Phe-D-Pro- )(D&f& 

±IBCHAP-15C0^ffilc!p Lfc c (lAin(f)tt, % 

mm 7 oiAin(s) t mmc, 2-r*yj >y>$/U7$i/ 
»-e, HPLCT?Bti#«iS<, &mi*m<®mztiz>b<o 

HPLC: Rt=16. 26 min ( column: Wako pak C18, 4.6x15 
0 mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA ove 
r 30 min, flow rate 1. 0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 

[0 0 6 3] (SJStfl 7 ) CHAP -83; cyclo ( -L-As 
u(NH0H)-lAin(s)-L-Phe-D-Pro- )<D&f& 
±IBCHAP-150^ffi^ip L1t 0 
HPLC: Rt=17. 13 min ( column: Wako pak C18. 4.6x150 

mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 

30 min, flow rate 1. 0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 

[0 0 6 4] 8 ) CHAP -91 ; cyclo ( -L-As 

u (NHOH) - 2Ain-L-Phe-I>-Pip-) <7)^&±i5CHAP- 15 

HPLC: Rt=19.07 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 



FAB-MS: m/z=604 ( M+H )+ 

[0 065] (mMW 9 ) CHAP -90; cyclo ( -L-As 
u (NHOH) - Acc8-L-Phe-D-Pi p-) <^j£_h|2CHAP-15tf><&j£ 

HPLC: Rt=20.08 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1.0 mL / min ) 

FAB-MS: m/z=598 ( M+H )+ 
[0 0 6 6] 1 0) CHAP-86; cyclo (-L-Asu(NH0 

H)-D-Cha-L-Ile-D-Pip-) , CHAP-87; cyclo (-L-Asu (NHOH) 

-D-Cha -L-Ile-L-Pip-)(0^ 

Xgl Boc-L-Ile-D, L-Pip-OBzl 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmolK H-D,L-Pi 
p-OBzl HC1 (3.57 g, 12 mmoD^iWlATU (7.75 g, 18 
mmol)£DMF (15 mL) 7k#TEt 3 N(4. 76 mL, 

30 m»i)£*d;u fe&&u-?m&Ltto R&mzmm 
a, i»*^U2o mu-ettwu io%*^&*jg 
m. 4%NaHco 3 *&?£, m*-kM*x*zti?timmft 
u mm-? s»^^«r«*u 

feu 77y^^Pvh^77^ (3.5 

x 20 cm, mmmm CHC1 3 / Me0H=99/ Diaot^K 

LBoc-L-Ile-D.L-Pip-OBzl (5.90 g, 13. 8 mmol, lR* 9 

7%)»«»Sr^ 0 

Rf =0. 50 (CHC1 3 / MeOH=49 / 1) 

[0 0 6 7] 1M2 Boc-D-Cha-L-Ile-D, L-Pip-0Bzl 
Boc-L-Ile-D,L-Pip-0Bzl (432 mg, 1 mmol)£TFA (3 m 
L)fc»#U *#T30#&gLfco R£««r«*«, « 
iET^*LH-L-Ile-D,L-Pip-0Bzl TFA (638 mg, IfcSfS 1 
44%)£#fc 0 rtlSr, DMF (5 mL)U:«#Slt\ Boc-D-Ch 
a-OH (326 mg, 1. 2 mmol)£r*D;t, Wi^XfclfoT HOBt H 2 
0 (230 mg, 1.5 mmol, 1.5 M§fi), Et 3 N(0.52 mL, 3. 7 m 
mol, 3.7 S*), BOP (663 mg, 1.5mmol, 1.53*)** 

x.> mmx i5^rfl*#tfco Rfcm*mffiLtz&, mm 

(100 mDTttWL, 10%^^^K7KSfS, 4%Na 

hco 3 tk^, mm&m*x : tti?ti2iB\m& u mwt-? 

7?^a?n7hJ r ?7^ (2.4 x 14 cm, Jg 
mf§& CHC1 3 / Me0H=99 / l)\C ioTfilK LBoc-D-Ch 
a-L-Ile-D,L-Pip-0Bzl (565 mg, 0.96 mmol, IR^ 96%) 

Rf =0. 27 (CHC1 3 / Me0H= 4 9/ 1 ) 
[0 0 6 8] XS3 Boc-D-Cha-L-I 1 
e -D, L-Pi p -OH 

Boc-D-Cha-L-Ile-D, L-Pip-OBzl (565 mg, 0.96 mmol) £ 
MeOH (10 mL)fc:«#U Pd-C»$E (250 mg)SrSPXL, * 

*««T-e 151$ mmw u-< * ? a^*** l 

tc 0 Pd^««IiBLfc«, Me0H£@i£L»£&&L 
t\ Boc-D-Cha-L-Ile-D,L-Pip-0H (459 mg, 0.93 mmo 
1, W97%)7 + ^WWfc 0 
[0 0 6 9] X&4 Boc-D-Cha-L-Ile-D. L-Pip-L-Asu 
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(OBzl)-OTmse 

Boc-L-Asu(OBzl)-OTmse (535 mg, 1. 1 mmol, 1.231) 
iCTfcftTTFA (3 mDSriPx., 30#fS^ia-e&itLBocg 
<Df&£Z&-te^1to TFA®£&, i^ffiT&&LH-L-Asu 
(OBzl)-OTmse TFA IbftVoZmto Ztl&dUF (5 mL) |C 
fgf&Zlt. Boc-D-Cha-L-Ile-D, L-Pip-OH (459 mg, 0.93 
mmol)*rlP;t* m^XfcftT HOBt H 2 0 (213 mg, 1.4 m 
mol,1.5 31), BOP (616 mg, 1.4 mmol, 1.5 31), E 
t 3 N (0.48mL, 3. 5 mmol, 3.7 31)£*0;t, ^^15^p 
WiHSLfc. Rfc®Z&mLtc®, |»**yu (100 m 
U-CttWU 10% J* 4%NaHC0 3 7k^i$, 

m^km^v^ti^^^m^L. mat*?**'**-? 

^u-e Y>fy7 4- ( 2.4 x 20 cm, fiH&tt CHC1 
3 / Me0H=99 / 1) (CiotSK LBoc -D-Cha-L-I le-D, L 
-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.93 mmol, JR* 10 
0%)ffl«^Sr#^ o 
Rf =0. 20 (CHC1 3 / Me0H=49 / 1) 
[0 0 7 0] XS5 H-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bz 
1)-0H TFA 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 
0.95 mmol) SrDMF (2mL) Cl jgfl? U 1M tetrabutylammon 
ium fluoride THFg£i& (4 mL, 4 mmol, 4Si)Srfll*.^ 
a-C30^3SWUfe. E*««r*»LfcflL 10%* 3^1* 
*J»»Srap*.T, KttfcLfcfc, IMfct^/KlOO mL)"C 

2ft*fc«L Boc-D-Cha-L-Ile-D, L-Pip-L-Asu(0Bzl)-0H 
(696 mg, 0.91 nmol.JR* 97%)*»fc. Boc-D-Cha-L-Il 
e-D,L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 mmol)|C*» 
TTFA (5 mQSrftl*., 30#BB£fl^«* LBoc£0>|** 
£:fc;iftofc 0 TFA®£&, jE—r/l^jfcjr— xA- 
(1 : 10)*iD;tBfc;Sit\ &8U 3£JBET$y»U H-D-Cha 
-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mm 
ol.JR* 100%)£#fc o 

[0 0 7 1 ] X@6 cyclo(-L-Asu(0Bzl)-D-Cha-L-Ile- 
D, L-Pip-) 

H-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-OH TFA (752 mg, 
0.91 mmoDSrDMF (5 mL) fcjgffU ^(Dfol mLSrDMF (4 
55mL, 0.4 mM)tCA^ HATU (104 mg, 1.531), DIEA 
(0.63 mL, 431)£>DMF (10 mL)@j# 1 mL ZMx., ^ 

^4rtTofc 0 fiaS*«rji«Lfc*, ■H****' (100 m 
DtaaU HM^VlfcjcStt, 4%NaHC0 3 *»», 

a^Pvh^77^- (2.4 x 40 cm. SH&ft CHC1 3 
/ Me0H=99 / 1) |C«fcoT#8i*&5i Lcyclo (-L-Asu (OBz 
D-D-Cha-L-Ile-D-Pip-) (90mg, 0. 14 mmol, ifcs£ 18 
%h cyclo(-L-Asu(0Bzl)-D-Cha-L-Ile-D,L-Pip-) (200m 



g, 0. 31 mmol. JR$ 40%) $r#^ 0 

[0 0 7 2] cyclo(-L-Asu(0Bzl)-I>-Cha-L-Ile-D-Pip-) 
Rf=0.45 (CHC1 3 / Me0H=9 / 1) 
HPLC : Rt=19.40 min (column : wakosil 5C4, 4. 5 x 150 

mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA ove 
r 30 min) 

cyclo(-L-Asu(OBzl)-D-Cha-L-Ile-L-Pip-) 
Rf=0.45 (CHC1 3 / Me0H=9 / 1) 
HPLC : Rt=16. 80 min (column : wakosil 5C4, 4.5 x 150 
mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA ove 
r 30 min) 

[0 0 7 3] 167 cyclo(-L-Asu(0H)-D-Cha-L-Ile-D 
-Pip-), cyclo(-L-Asu(0H)-D-Cha-L-Ile-D, L-Pip-) 
cyclo(-L-Asu(0Bzl)-D-Cha-L-Ile-D-Pip-) (90 mg, 0.1 
4 mmol). cyclo(-L-Asu(0Bzl)-D-Cha-L-Ile-D, L-Pip-) 
(200 mg, 0.31 mmol) ^T-ttl^ tlMeOH (5 mL), MeOH-DMF 

(10 : DfcWfcU Pd-CttlK (250 mg)^x.> 
^TTlS^BBS^U^^^^^^SSr^Ufco Pd 
-C«««r«iBUfc*, gtS&£@£L*££$L-C, cycl 
o(-L-Asu(0H)-D-Cha-L-Ile-D-Pip-) (76 mg, 0. 14 mmo 
1, IK* 85%) , cyclo (-L-Asu (OH) -D-Cha-L-I le-D, L-Pip 
-) (170 mg, 0.31 mmol.lR* 99%) £#fc 0 

[0 0 7 4] cycloK-Asu(OH)-D-Cha-L-Ile-D-Pip-) 
HPLC : Rt=12.64 min (column : wakosil 5C4, 4. 5 x 150 

mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA ove 
r 30 min) 

cyclo (-L-Asu (OH) -D-Cha-L-Ile-L-Pip-) 
HPLC : Rt=9. 48 min (column : wakosil 5C4, 4. 5 x 150 
mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA over 
30 min) 

[0 0 7 5] XS8 cyclo(-L-Asu(NH0H)-D-Cha-L-Ile 
-D-Pip-), cyclo(-L-Asu(NHOH)-D-Cha-L-Ile-D, L-Pip-) 
cyclo (-L-Asu (OH) -D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 
mmol, ) , cyclo (-L-Asu (OH) -D-Cha-L-I le-D, L-Pip-) (17 
0 mg, 0.31 mmol,) Sr. «VpJlDIIF (3 mQlCtMFU H 
OBt H 2 0 (LDLDft : 32 mg, 0.21 mmol, 1.53*. LDLD. L 
DLL mixture^ : 71 mg, 0.47 mmol, 1.5 31h NH 2 0H 
HC1 (LDLD# : 49 mg, 0.70 mmol, 531, LDLD, LDLL mi 
xtureft : 108 mg, 1.6 mmol, 5 SDSrin*.* *?£TB0 
P (LDLDft : 93 mg, 0.21 mmol, 1.531, LDLD, LDLL mi 
xtureft : 206 mg, 0. 47 mmol, 1. 531), Et 3 N (LDLDft : 
0.12 mL, 0.84 mmol, 631, LDLD, LDLL mixture^ : 0. 
20 mL, 1.86 mmol, 6 31)^X1, 4^fTO^U^ 0 SL 
J«*T«* ±/&LfcEt 3 N HClfc»»U>IIF*ff*Lfc 

LDLD#f*Sephadex LH-20 (2.4 x 85 cm, DMF) -JVu 
J8i§^7 y A\ZXmm. Uyclo (-L-Asu (NHOH)-D 

-Cha-L-Ile-D-Pip-) (20 mg, 0. 035 mmol) Sr#fc 0 LDLD, 
LDLL mixtureftte, ^lOMeOHlCjga* LHPLC (column : 

YMC-Pack C8 10 x 250 mm, 37% CH 3 CN/ 0. 1% TFA) Srffl 
V >T ttfi U m%i&M Lcyclo (-L-Asu (NH0H) -D-Cha-L-I 



-10- 



le-D-Pip-) (27 mg, 0.047 mmol, *6£l00%), cyclo(-L- 
Asu(NH0H)-D-Cha-L-Ile-L-Pip-)(51 mg, 0. 090 Drool,** 
A 93%)£#fc 0 

[0 0 7 6] cyclo(-L-Asu(NHOH)-D-Cha-L-Ile-D-Pip-) 
HPLC : Rt=21.34 min (column : wakosil II 5C18, 4. 5 x 

150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 

over 30 min) 

cyclo (-L-Asu (NH0H) -D-Cha-L-Ile-L-Pip-) 

HPLC : Rt=18. 79 min (column : wakosil II 5C18, 4. 5 x 

150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 

over 30 min) 

FAB-MS (2, 2' -dithiodiethanol) : m/z=564 [M+H] + 

[0 0 7 7] (H1S09 1 1 ) CHAP-84;cyclo(-L-Asu(NH0 
H)-D-Cha -L-Leu-L-Pip-), CHAP-85; cyclo (-L-Asu (NH0 
H)-D-Cha -L-Leu-D-Pip-)^^ 
mSM^T-Y^^^YtO^mts 3S1K081O (CHAP8 
6, CHAP87)|C!pi:rtTo^ 0 fcfcU Boc-L-Leu-D, L-Pip 

-mzKo&ma^xtz, w?mm a. 5 ssk HOBt h 2 

0 (1.53fi)«:/Bv>fc 0 

[0 0 7 8] cyclo (-L-Asu(NHOH)-D-Cha-L-Leu-D-Pip-) 
HPLC: Rt=20.89 min (column : wakosil II 5C18, 4.5 
x 150 mm, 10-100% lineargradient CH 3 CN / 0. 1% TFA 
over 30 min) 

eye lo (-L-Asu (NH0H) -D-Cha-L-Leu-L-Pip-) 
HPLC : Rt=18. 33 min (column: wakosil II 5C18, 4.5 
x 150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 
over 30 min) 

FAB-MS (2, 2' -dithiodiethanol) : m/z=564 [M+H] + 

[0 0 7 9] C^mm 1 2 ) CHAP-78 ; cyclo (-L-Asu (NH0 
H) -D-Cha-L-Cha-L-Pip-) , CHAP-79; cyclo (-L-Asu (NH0H) 
-D-Cha-L-Cha-D-Pip-) <D&tfi 

mKMV& h KO*l*tt, £lfcfl 1 0 (CHAPS 

6, CHAP87) ttfro tz 0 fcfcU Boc-L-Cha-D, L-Pip 
-OBzl0><a>J*K:ovvCW\ DCC (1.3SS), H0BtH 2 0 (1.3 
Sfi)SrJS^fco 

[0 0 8 0] cyclo (-L-Asu (NHOH)-D-Cha-L-Cha -D-Pip 
-) 

HPLC : Rt=26. 20 min (column : wakosil II 5C18, 4.5 
x 150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 
over 30 min) 

cyclo (-L-Asu (NH0H) -D-Cha-L-Cha -L-Pip-) 
HPLC : Rt=23.36 min (column : wakosil II 5C18, 4.5 
x 150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 
over 30 min) 

FAB-MS (2, 2' -dithiodiethanol) : m/z=604 [M+H] + 

[0081] (nmm 1 ) mhc class -i^sbmibs 

ffi^oi^r h K»»*o#-t--B mhc class 

-l^»a«it^*aT©l«fcK:J:9*BEUfc. BP 

*>> *#m\c#\,*Xs mmm&m^x, *jwio«tty 



hy^7T\mm&&ttmzi£z>z.bx. mhc class- 
[0082] umm 

»ja©»#tt, 10% FBS4raambfcllEM«f»SrfflV\ 37 

[0 0 8 3] SSMfc&fett, Tft^^^/u**i/K 
(DMS0)fcg#U SS100 vMXm<MA<Dj%®mzm$tL 

3U9BIA) Sr, IB IX DMSOfcStf U »£5 mg/ml 
(16.54 mM) OJS(»ttfcH«Lfco MJa^f^A 

ft, t^h>^*f-?-«WBB»fl»feKjBH1-aiB 
C class-I^*a«Ji^O|sW«IH<k^«i: Lfc e 

•»K*v^^W&fc»«+^SB^-t-«r tic* 5 

[0 0 8 4] ^|2OB16/BL6^ia^5000f@/well(D)ft!S 
**T9 6^>f^n^U-h»c:»BU £well3fc«9 
±iao»flfi200Ml4'-C> 2 4*W#*LfcflK MMte 
•«>B»KBBe*«:#*^«»i Lfc»10 ii 1 U 
5l#«*7 2l*niJ««Lfc. £well£PBS V) 

[0 0 8 5] HSbfciWlia*ffiic38abrv^6MHC clas 

"C, ^**(OMHC class-I^KSH"6tt#"C*>5«H- 
2K b D b D d ft# (mjfcp p p ; fflfegJO *JHv\ rfctrifci 

It) *rflv\ fcvvC* LT, ^h^FTf 

*J*s-fi-#9 9 his?— tfa^ay-h OftES; 
BRLtt) ±Bo*j£-eB«Snfc»*» 

hv^~tfg£\ SffiLT, 4-methylumbell 
iferyl-0-D-galactoside OfilKfi : WMyt1-J)7 4 *r 

(ISfcfi : 36511m, &}fe : 450nm) SrW * a :/ h U - 
EAfettH U r OSU<Dwellfc*5V^r MJtSil 

SLT^SMHC class-I»^l:S:Si*"f SKOJH^ffit 

[0 0 8 6] #*>\ «fWfc^<B«&taS£#£ Lfc&S: 
fcJHWfcU r©*JC*3V^Tj8abrv^aMHC class-I 
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BEST AVAILABLE COP v/ 



&ttf8m&rf&l£{Eii1-*»« (Cx2) -eit&LTt. * 



[0 0 8 7] 
[3U] 







CHAP15 


33.2 nM 


CHAP 64 


6.67 nM 


CHAP55 


5.38 oM 


CHAP71 


2.76 nM 


CHAP76 


1.88 nM 


CHAP78 


2.35 nM 


CHAP79 


2.79 nM 


CHAP81 


1.29 nM 


i CHAP82 


2.69 nM 


1 CHAP83 


2.29 nM 


CHAP84 


5.65 nM 


CHAP85 


2.26 nM 


CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAP90 


3.96 nM 







[oo8 8] m®m2) 

^in«>«tt7' m&totK in vit 

[0 0 8 9] ttll^iSfe 

FVf7tf7- tf©BI|ilfiS*Wfcl4WBae> (J. 
Biol. Chem. 265, 17174-17179, 1990) cD^felCflfo-C 

ffltfc. *Sfl&£HDA buffer (15 nM 5% 
^U-feD— A\ 0. 2 mM EDTAx 10% 2-tnercaptoethanol 
, pH 7.5) fcKJBU **^"*--<.XUt«, &bt*m 
&Mib (2500Xg, 10 min) „ 1 M (NH 4 ) 2 S0 4 £-£tfPJbu 
ffertt?SV**^^XL,fc. m^&im U8't>U 
T, S&bfc±**©(NH 4 ) 2 S0j8£«r3.5 M*-C±#£ 

£HDAbufferl;:?pgft?U ^il8i§-CHDA bufferlC^SE 



[0 0 9 0] SHi LT, ■&l&mW<<7°?- K ; [ 3 H]acet 
ylated histone H4 peptide£rfflV>fc„ r <D [ 3 H] acetyla 
ted histone H4 peptideli, VH4<ON^^<7'^- 
K ; SGRCKGGKGLCKGGAKRHRKVC (C^lCtt^*^ ^SrO 

[0091] 7v*4tmmt&m<o#&.T. 

»)fTofc (R^aiOOMl) . S^«t25m1W1M HC1, 
0.2 Mgt&fcSxaiJTMt*, StMS?££x^9ffl£;h,fc[ 3 H]a 
cetate&ftffi^^/l'-etttll LT;(fc#tffitt£$J£ Lfc. ft 

*?> #fis»tur, &mt&®)i: KfcXffitiHt-r. mi 
mft%n<?it, m^smt, &mm\z#v shistone de 

acetylase»^?5tt«r50%&*r5»*-e«L.fc (50%Pfl 

[0 0 9 2] 
[$2] 



[0093] 







CHAP15 


5 .17 nM 


CHAP54 


3.02 nM 


CHAP55 


2.19 nM 


CHAP71 


2.14 nM 


CHAP76 


3.99 nM 


CHAP78 


3.88 nM 


CHAP79 


3.90 nM 


CHAP81 


0.980 nM 


CHAP82 


1.12 nM 


CHAP83 


1.95 nM 


CHAP84 


2.22 nM 


CHAP85 


1.96 nM 


CHAP86 


3.14 nM 


CHAP87 


1.98 nM 


CHAP90 


2.75 nM 


CHAP91 


1 — inwdflbsffrnwvft 
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BEST AVAILABLE COPY 



— egS^Rl^fiH4lC#|»Lr, MHC class-I^ 



[0 2] h7#*->Vg$i#<D5HMt&£^-m 



mi] 



[02] 



fcXh> 






7ny h^— v*<Djggt 

(72)3&9J# /ht& *?f^ F^-A(##) 4C084 AA01 AA02 BA01 BA16 BA24 

3&3EmFBrfi^*HTBl7#35^ ZB262 
£tt$**/<:/:n-J-$>— 1*9 4H045 AA10 AA30 BA13 BA35 DA55 

EA28 FA44 FA58 FA59 FA61 
GA25 
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